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Introduction
The economic performance of Viet Nam in the last decade has been impressive (McCaig and Pavcnik 2013) . Between 2000 and 2011, gross domestic product (GDP) has grown at 7 per cent per year, despite a slowdown due to the 2008 crisis. This economic growth has come along with a shift of labour from lower productivity sectors, typically agriculture, to more modern and productive sectors, such as services and manufacturing, leading to a rise in aggregate productivity (Abbot et al. 2015) . Foreign companies and foreign direct investment (FDI) are acknowledged to have played a leading role in fostering this process: they contributed to a large share of production and export of relatively higher value-added productions in manufacturing sectors (Nguyen 2014) By contrast, the performance of domestic small and medium-sized firms shows a more mixed picture. In the manufacturing sector, labour productivity of domestic SMEs has been stagnating since 2011. Nevertheless, large differences among sectors and across different types of firms are observed (CIEM 2016) . To develop policies oriented towards broad-based, inclusive, and sustained growth, it is therefore necessary to study the performance of national Vietnamese firms and its determinants. An accurate micro-data analysis of firm productivity is crucial to establish the basis upon which growth may continue.
This paper builds on a rich literature on the drivers of productivity at the micro level. With the diffusion of micro-data, and acknowledged by endogenous growth models (Romer 1986; Lucas 1988; Scott 1989) , technological capabilities and learning-related variables, such as technology and innovation activities and outputs, became variables of primary interest in accounting for firm productivity. However, the observed relationship between technological innovation and firm productivity in developing countries has not always been in line with findings from advanced economies, presenting a lower than expected effect of technological innovation on firm-level productivity (Benavente 2006; Goedhuys et al. 2008 ). More recently, other factors related to the improvement of organizational and managerial practices have been gaining attention. Van Reenen (2007, 2010 ) developed a measure for managerial practice and showed that a majority of firms in developing and emerging countries suffer from poor management, with associated low levels of productivity. A major way for firms in developing and emerging economies to develop managerial and organizational practices that are up to world standards is through the adherence to and implementation of international management standards, such as the widely known and adopted ISO 9001 and ISO 14001. These standards provide a model for setting up a management system that should enable adopting firms to reach particular targets, being either quality or environmental sustainability. The adoption of this type of standards is done on a voluntary basis, and adherence to their requirements is assessed by third parties, which conduct periodical audits even once the certificate has been obtained.
In Viet Nam, the adoption of management standards and certification is following the trend that has been witnessed on a global scale. With the opening of the Vietnamese economy in 1986 and membership of ASEAN in 1997 and WTO in 2007 , domestic manufacturing firms became increasingly exposed to new regulation and foreign buyer requirements about internal firm organization and process management characteristics. Certification of standards became an accepted way of addressing customer expectations about product and production process characteristics, such as quality, safety, environmental impact, or social accountability between suppliers and buyers and led to increased re-organization of companies to address these expectations. Among the internationally recognized standards, the most frequently applied are ISO 9001 and ISO 14001 (ISO 2016a) . The number of ISO 9001 certificates has been increasing since 1995, when the first certificate was issued, to reach 7,000 newly issued certificates in 2009. The first ISO 14001 certificate was issued in 1999. The number of these certificates only surpassed 1,000 in 2015.
Despite this trend, the empirical investigation on the role of adopting standards on firm productivity remains scarce. The availability of information about the Viet Nam manufacturing sector has spurred studies on firms' characteristics and productivity, but mainly from a specific perspective such as formality or clusters (Howard et al. 2014; Rand and Torm 2012) . International standards have been investigated only in relation to work conditions (Trifković 2015) or living conditions of households (Hansen and Trifković 2014) . 1 Hence, an investigation of the role played by international standards on firm-level productivity is still lacking. This paper aims at filling this gap, contributing to enrich the empirical literature on SMEs productivity in the context of developing and emerging countries by investigating the drivers of productivity among SMEs in Viet Nam's manufacturing sector.
Using three rounds of panel data, this paper investigates the role of international management standard certifications, as indicator of management quality, in affecting the productivity performance among Vietnamese SMEs. Controlling for the effect of technological innovation (product and process) and other technological capabilities-related variables (e.g. training), we provide empirical evidence that firms with an international standard certification can indeed achieve higher productivity levels. We argue that this 'net' effect of standards reflects the improvement in organizational and managerial practices associated with international standard adoption and implementation. We also provide new insights into the relationship between standard and technological innovation, contributing to the debate about whether these decisions could be considered as intertwined or, rather, separate strategies. First, we find that the likelihood of certificate adoption is higher when firms implement technological innovations. Then, exploring whether the coefficient of international standard in the productivity equation may be affected by having implemented an innovation, we find a stronger effect of the standard for innovators. This finding is robust to controlling for human capital and different definitions of labour productivity. Overall, the implications of our results may be found useful for public policies aiming at increasing overall productivity levels among SMEs.
With the availability of a rich panel database, we can implement an identification strategy with the inclusion of an extensive set of control variables in the empirical specification including firm, sector, and time-fixed effects along with time-varying firm-and sector-level controls. We correct for any remaining sources of endogeneity with an instrumental variables approach.
The paper is structured as follows. Section 2 presents a review of the empirical literature on productivity determinants in developing countries and presents hypotheses for testing. Section 3 describes the data, the model, and the estimation strategy. Section 4 presents the results and discussion. Section 5 discusses the findings in a broader context. Section 6 concludes, highlighting the policy implications of our findings and the possible avenues for future research.
Literature

Innovation, management practices, and productivity
Spurred by endogenous growth theories (Lucas 1988; Romer 1986) , technological innovation outputs (such as product and process innovations) and innovation activities (such as research and development (R&D)) have been lying at the core of the empirical literature investigating the drivers of productivity at the micro level. Most of these empirical studies have followed a production function approach (Crepon et al. 1998) . While these models have provided convincing evidence of a positive effect of technological innovation on firm productivity in the case of developed economies, the available evidence for a developing context presents mixed and more ambiguous results, as not all works find evidence of a clear positive impact (Benavente 2006; Chudnovsky et al. 2006; Goedhuys et al. 2008; Hegde and Shapira 2007) .
These results have been partly explained by the different conditions in which innovation activities are undertaken in a developing context (OECD 2005) . 2 Firms in developing countries present lower levels of human capital, and their technological capabilities are scarce and less diffused compared to advanced economies. Most of them are micro and small enterprises, not working on the technology frontier, and their process of learning is more related to activities such as imitation, adaptation, and mastery of technologies developed somewhere else. The innovation outcomes are not likely to be generated through R&D departments, and tend to be less radical and more incremental in nature. In response to the weaker role played by 'traditional' technology-related and technological innovation-related variables, a broader set of possible explanatory factors should then be included in productivity analyses for SMEs, such as: cooperation, knowledge diffusion related to human and social capital, human resource management, and non-technological innovations such as marketing and organizational ones, which may encompass both organizational learning and improvements in operational and management practices (Bloom et al. 2012b; Bloom and Van Reenen 2010; Camisón and Villa-López 2014; Gunday et al. 2011; Jiménez-Jiménez and Sanz-Valle 2011) .
Past decades witnessed the expansion of managerial literature on the positive impact of quality management practices on firm performance levels in advanced economies Van Reenen 2007, 2010; Bloom et al. 2012b; Kaynak 2003; Nair 2006) , as well as in the context of developing and emerging countries (Bloom et al. 2012a; Bloom et al. 2012c) . As shown by some of these studies, SMEs in developing and transition economies tend to operate far from the 'international frontier' of managerial systems and organizational practices, which may be persistent and further hindering firm performance. Bloom et al. (2013) argue that better managerial practices may significantly increase productivity and efficiency in some Indian textile firms, as well as foster the application of other potentially productivity-enhancing factors, such as computer usage. Moreover, managerial systems differ largely across countries, firms and sectors (Bloom et al. 2012a; Bloom et al. 2012b; Bloom et al. 2012c; Van Reenen 2007, 2010) , but in a developing country these differences are exacerbated by the existence of informational barriers that limit the spread of best practices (Bloom et al. 2013 ).
International management standards and management practices
A possible way to source knowledge on management practices is through the adherence to international standards. International standards represent a form of codified knowledge that can bring management systems to a more sophisticated level than the practices generally diffused in a developing context. For this reason, management standards certifications have started to be used in firm-level productivity analyses as a proxy for the adoption of advanced quality management practices in developing countries (Sadikoglu and Zehir 2010) . -represent a systematization of 'how things should be done' within and between firms, in line with global management experience and internationally acknowledged good practices. These management standards are based on a series of principles-including, among others, customer focus, leadership, continuous improvement, human resources engagement, coordination, evidence-based decision making, monitoring, and evaluation.
In practice, international standards provide a model to follow when setting up and operating a management system in line with specific principles and targets, which can vary from product quality (ISO 9001), environmental performance (ISO 14001), and working conditions to food safety, occupational health, and safety, etc. Thus, the adoption of international standards may require reshaping of internal procedures, re-organizing and eventually routinizing some processes in order to make them more efficient. Furthermore, once a certification has been obtained, firms have to go through regular assessments and audits to be able to maintain it, which often requires that processes fostering monitoring, continuous learning, and improvement-the fundamental principles of management standards-are put in place.
Since the early 2000s, managerial and empirical studies have investigated both the determinants of adoption as well as the effects of management standards certification on firm performance. In particular, the possible impacts of standards have been classified as possibly being 'external' or 'internal' (Heras-Saizarbitoria and Boiral 2013; Sampaio et al. 2009 ). External benefits result from a reduction of transaction costs, as certificates would signal that the firm is a reliable partner, with a better-quality reputation, raising credentials in the marketplace (Djupdal. and Westhead 2015; Sleuwaegen 2013, 2016; Potoski and Prakash 2009; Terlaak and King 2006) . As a result, the external benefits of certification can be seen in sales increases, usually due to the expansion of trade and export activities (Henson and Jaffee 2006; Henson et al. 2011; Maertens and Swinnen 2009; Masakure et al. 2011; Potoski and Prakash 2009) .
Internal benefits are instead related to certification-driven improvements in fundamental operations of the firm, leading to systematization of procedures, increased efficiency in the use of resources, and better performance. Within relevant managerial literature, many studies analyse the effect of ISO 14001 on environmental and non-environmental performance (Gonzalez et al. 2008; He et al. 2015; Heras-Saizarbitoria et al. 2011; Iraldo et al. 2009; Lannelongue et al. 2015; Nguyen and Hens 2015) and the impact of other quality management standards (like ISO 9001) on firm 3 Bloom and Van Reenen (2007) measure management practices by assigning a score to 18 key management categories, which are related to 'good management' factors, such as: structure and rationale of production processes, documentation, performance tracking and assessing, setting targets, and human capital management (6 out of 18 categories refer to human capital). These categories are directly comparable with the principles of international management standard, such as the family of ISO management system standards. financial, operational, and organizational performance (Aba et al. 2016; Gray et al. 2015; Kartha 2016; Koc 2007; Psomas et al. 2013 ).
Standards certification and productivity
Only a handful of studies empirically investigate how the implementation of an international standard certification can affect productivity (Goedhuys and Mohnen 2017; Goedhuys and Sleuwaegen 2013; Trifković 2016) . The internal benefits associated with international quality management system standards ultimately reflect into higher productivity levels. The literature, however, recognizes that, in parallel with improving managerial and operational practices, the adherence to management standards may also promote positive changes in other domains, potentially leading to productivity increases: human resources management and technological innovation. Obtaining and maintaining a standard may require investments in training of employees to develop skills and capabilities, thus contributing to increasing the level of human capital (Blunch and Castro 2005) . Evidence has also been found that firms adhering to standards are more likely to provide better work conditions for their labour force, experiencing positive effects on the employees (Levine and Toffel 2010; Trifković 2015) . Thus, introducing better practices for human resources as part of overall management quality improvements, providing training to increase human capital, and improving workplace safety and satisfaction may contribute to better work conditions and better employee performance, ultimately reflecting into increased labour productivity (Delmas and Pekovic 2013; Lo et al. 2014; Sadikoglu and Zehir 2010) .
Standards may also positively contribute to the innovation performance of firms (Manders 2016; Pekovic and Galia 2009; Ratnasingam et al. 2013; Sadikoglu and Zehir 2010) , and consequently productivity. This may be the case when, in preparation to obtain a certificate, firms upgrade their existing capital stock and invest in new-vintage machinery and equipment (e.g. less polluting, more constant, etc.) which is in line with the definition of process innovation. Furthermore, even when a certificate has been already obtained, the continuous improvement requirements-common to most used international certifications like ISO 9001-may positively affect the innovation performance. Finally, the same adoption of superior quality managerial systems and operational practices may help firms build technological capabilities and strengthen their ability to develop and absorb knowledge and, thus, to implement technological innovations (Bernardo 2014; Camisón and Villa-López 2014; Hoang et al. 2006; Jiménez-Jiménez and Sanz-Valle 2011) .
A detailed analysis of the causal relations between the decisions of adoption and implementation of international management standards on one side and technological innovation on the other side is beyond the scope of this work. Our objective is to empirically test the 'direct' effect of standard certifications on labour productivity. However, to make sure we disentangle the 'net' and 'direct' effect of standards due to improved management practices from its possible 'indirect' effect through technological innovation and training, we include these variables as controls in the productivity equation. In doing so, we provide empirical lower-bound evidence that international standard certifications contribute to explaining productivity differences among firms, through the enforcement of improved managerial and organizational practices.
3
Empirical approach
Data source
The data used in the present study come from the 2011, 2013, and 2015 rounds of the Small and Medium Scale Manufacturing Enterprise (SME) survey 5 conducted since 2005 every second year to assess the characteristics of the Vietnamese business environment. The survey was conducted in 10 provinces: Ho Chi Minh City (HCMC), Hanoi, Hai Phong, Long An, Ha Tay, Quang Nam, Phu Tho, Nghe An, Khanh Hoa, and Lam Dong. 6 The random sample was stratified by ownership type to include: household establishments, private enterprises, collectives or cooperatives, and limited liability and joint stock companies. It includes only firms active in manufacturing sectors and with less than 300 employees.
7 Apart from the enterprises interviewed in 2005 that still operate, the sample contains enterprises added to replace those that in the meantime have stopped operating or have changed owners, sector, or location.
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For this analysis, we use, on the one hand, an unbalanced sample of 3,065 micro, small, and medium enterprises that have participated in at least one of the survey waves between 2011 and 2015; on the other hand, the balanced sample, including firms that participated in all considered survey waves, is limited to 1,098 firms. Firms that operate in agriculture and with the participation of foreign or state capital are excluded from our analysis, to have a more homogenous sample of domestically owned SMEs.
The questionnaire includes information on enterprise characteristics and practices, such as number and structure of workforce, technology and innovation, international standard certification, revenues and costs, inputs, customers, owner characteristics, and economic constraints.
Empirical model and estimation strategy
Consistently with our main interest in the effect of standards on productivity, we base the estimation on a Cobb-Douglas production function which includes, alongside the conventional production factors of capital and labour, a number of innovation-related factors, including international standard certifications. 5 The survey has been conducted in collaboration between the Central Institute for Economic Management (CIEM) of the Ministry of Planning and Investment of Vietnam (MPI), the Institute of Labor Science and Social Affairs (ILSSA) of the Ministry of Labor, Invalids and Social Affairs of Vietnam (MOLISA), the Development Economics Research Group (DERG) of the University of Copenhagen, and the United Nations University World Institute for Development Economics Research (UNU-WIDER). For more information about the surveys and data see CIEM et al. (2016) . 6 The first SME survey in all 10 provinces took place in 2005. The enterprise population size was 164,468 in the considered provinces in 2005, yielding the target sample of 2,864 enterprises. Out of the target sample, 2,649 firms were interviewed in 2015. The current sample is a direct continuation of the sample obtained in 2005. 7 However, due to changes of sector over time, it may be possible that some firms still appear in the list of manufacturing firms even though they in fact moved to services. Firms that over time became larger than 300 employees have been excluded. 8 The replacement enterprises were sampled randomly from the updated lists of active enterprises obtained from the local authorities in each survey location. The sampling strategy involved replacing enterprises within the same ownership structure and location.
We estimate the function of the following form:
where yit denotes productivity of firm i in year t, measured as sales per employee, Kit denotes capital input, Lit represents labour; Sit is standards certification, and INNit innovation. We also include a number of time-varying firm-specific characteristics (Xit), and location-and sector-specific control variables (Cit) to capture location and industry differences in productivity. The idiosyncratic error term ( it) is assumed to be normally distributed ( ~ (0,1)).
We focus on the relationship between standard certification and productivity, which is identified from the impact of standard on the within-firm variation in productivity over time, controlling for all time-invariant heterogeneity in firms. Identifying the causal impact of standards on productivity is challenging as the adoption is not randomly distributed across firms. We have to take into account that endogeneity may be present, and from multiple sources. First, the estimation could suffer from simultaneity bias when the most efficient and productive firms are more likely to have the resources to obtain certifications more easily. In this case, the causality may run the other way round, with productivity partly driving the certification decision.
Second, endogeneity issues may also arise when both the dependent and some independent variables are driven by the same unobservable factors, which may or may not change over time (e.g. management ability). Controlling for time and sector-specific effects addresses one part of this problem, but there could also be time-varying characteristics, such as a change in management or preferences for certification that could bias the estimation. To deal with such endogeneity concerns, we implement a two-stage least squares (2SLS) estimation in which we instrument the binary variable for international standard certification with a set of instrumental variables, which are correlated with having a standard but do not have an independent impact on labour productivity. 9 As instruments, we use a dummy variable equalling one if a firm has been required by customers to obtain any internationally recognized certification 10 and a variable resulting from the interaction of the province-sector share of standards with the magnitude of firm's social network.
11 These variables capture the exposure of firms to information about standards, allowing a 'network effect' in adopting a standard as firms look at their local competitors and are influenced by their decisions to apply for a standard certificate. The rationale for the choice of these instruments follows the relevant empirical literature (Goedhuys and Mohnen 2017; Hansen and Trifković 2014; Trifković 2015) .
The inclusion of the innovation variable in the model is likely to raise similar endogeneity concerns as with the variable for certification of international standard. As finding a suitable instrument for innovation alongside standard is extremely challenging, we address this concern by splitting the sample by innovation and instrumenting the variable for standard. In this way, we can separately measure the effect of standards for firms with and without technological innovation. 9 The results of the validity test for these instruments are reported in the next section, at the bottom of Table 5 . 10 This variable is obtained from a question whose answer is not conditional on having declared to have a standard certification. Despite being highly correlated with the variable for having an international standard, it does not affect labour productivity (see Trifković (2015) for more information on the use of this variable). 11 The variable is obtained by interacting province-sector (4-digit) share of standards with social network size and the rate of internet use by firms at the district-sector (2-digit) level. The province-sector share of standards is the share of standards in each province-sector (4-digit) in the two-year average number of all ISO certificates issued in Viet Nam.
Variables
In our equation, the dependent variable (yit) is measured as the (log of) sales per employee in a firm i in time t. The independent variables include capital ( ( / ) ) and labour ( ). We also control for quality of human capital (proxied by training and share of professional workers) and quality of physical capital (proxied by the share of machinery which is under three years old). Table  1 presents the definitions for the used variables.
We introduce international standard certification as our main variable of interest, the corresponding binary variable (Sit), takes the value of 1 if the firm has an internationally recognized certification (and 0 otherwise). By adding this variable to our labour productivity equation, we test whether the adoption and implementation of international standard certification may provide certified firms with a 'productivity bonus'. In line with the debate in the empirical literature, we include a variable for technological innovation (INNit ), which takes the value of 1 if the firm has introduced a product or process innovation since the past survey (and 0 otherwise).
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We also add firm-related time-varying controls (Xit), including (the log of) firm age, the share of sales that corresponds to goods for final consumption, a dummy for legal ownership form (taking the value of 1 if the firm is a joint stock company), a binary variable for the level of capacity utilization (taking the value of 1 if the firm can increase the production from the present level using existing equipment/machinery by more than 50 per cent), and for having received technical assistance from the government during the year before the survey. To account for the fact that competition may influence the effect of standard in some more sophisticated sectors, we also include a sector (2 digit)-level Herfindhal-Hirshman index, which takes values between 0 (with perfect competition) and 1 (monopolistic market concentration). The index is calculated as the sum of squared market shares within each sector from a sample of over 40,000 manufacturing firms from the Viet Nam Enterprise Survey administered by the General Office of Statistics. Finally, we add a set of location (provinces) and sector (at 2-digit level) binary dummies as controls (Cit). Controlling for location-related factors with province dummies is relevant, since policies and regulations are implemented at this specific administrative level. We control for time trends by including year dummies. Table 2 presents the basic summary statistics (mean and standard deviation) over different sample compositions (per year, total unbalanced and balanced).
Summary statistics
The figures for labour productivity, reported in the first two rows of Table 2 , show how this has been stagnating over the considered period. The value of this variable (sales per employee) has been oscillating around the average value for the total unbalanced sample (which corresponds approximately to VND300 million 2010), 13 with a decline in 2013 and a recovery in 2015 but still not reaching 2011 levels.
The proportion of firms with an internationally recognized certification is about 7 per cent (in the whole unbalanced sample). Looking at each time period, there is a decline in the sample frequency of the last period (2015) down to 5.4 per cent. International certifications tend to follow a sectorial pattern, which is persistent across different time periods: between one-quarter and one-third of these certifications concentrate in food and beverages.
14 The number of employees shows a rather stable pattern, slightly oscillating around the average value of 16.6 across the different periods. More than 70 per cent of the firms in the sample fall 13 All monetary values are normalized to 2010 VND using the GDP deflator information from World Bank Data.
14 See Trifkovic (2015) for more details on the sectorial pattern of international standard certifications.
into the category of micro enterprises with less than 10 employees. Regarding capital inputs, the average total assets per employee declined markedly after 2011. Also the share of machinery younger than three years old went down from 17 per cent in 2011 to less than 14 per cent in 2015.
Technological innovation (process innovation, and/or product innovation, and/or product improvement) is much more common than having an international standard, with an average sample frequency of almost 30 per cent over all periods. However, it is important to note a sharp decline in this variable's value since 2011, with a reduction from 46 to less than 20 per cent.
Finally, the sample composition by sectors and provinces (presented in Table A1 in the Appendix) shows a clear concentration of activities in food and beverages (more than 25 per cent of firms) and in the area of Ho Chi Min City (more than 27 per cent of enterprises, which increased to 30 per cent in 2015). Source: Authors' calculations based on the SME survey data (CIEM et al. 2016) . Table 3 reports the comparison of means between the two groups of certified and non-certified firms (t-test values are shown in the last column). From the first row, it can be noticed that certified firms have a significantly higher average productivity level. Moreover, not only the level, but also the distribution of productivity looks very different between these two groups also across all periods, as illustrated in Figure 1 : the productivity distribution of certified firms always dominates the distribution of non-certified firms, and also presents a less skewed and more regular 'bell shape'. Turning to the other variables listed in Table 3 , their mean values present large and significant differences between the two groups, with the exception of the share of machinery under three years old. In particular, the sample frequency of technological innovation is almost double in the group of certified firms. This bivariate comparison indicates that certified firms are structurally different to non-certified ones. The main aim of the empirical analysis presented in the following section is to investigate whether, even controlling for these structural differences, international standard certifications still play a significant role in driving the observed differences in productivity performance. Note: significance levels: * p<0.10, ** p<0.05, *** p<0.01.
Source: Authors' calculation based on the SME survey data (CIEM et al 2016). The results show that the adoption of an international certificate becomes on average more likely with more innovation, larger firm size, and endowment with superior levels of human and physical capital. Having a technological innovation increases the likelihood of having a standard by between 1.5 and 2.3 per cent, depending on the model. A doubling in size corresponds to an increase in the likelihood of having a standard by 2.4 to 8 per cent. Significant positive coefficients of training and the share of professional workers support human capital as determinant of standards adoption. A doubling in capital assets per employee leads to a 1 to 1.8 per cent significant increase in the probability of having a standard. Government technical assistance is also associated with a higher likelihood of adoption. These results are generally in line with what has been found by other empirical works investigating standard adoption (Gebreeyesus 2015; Goedhuys and Mohnen 2017; Goedhuys and Sleuwaegen 2013; Hudson and Orviska 2013) , with the difference that we do not find evidence of a significant effect of firm age on the probability of certification. Also share of machinery younger than three years old, share of final goods over total, the HH index for market concentration, and being registered as a joint stock company do not have a significant effect on the likelihood of having a certification. However, some coefficients lose significance in the instrumenting equation estimations (columns 5 and 6), as it is the case for technological innovation.
Results
The adoption of international standard certifications
This suggests that the instruments may be capturing some of the impact of technological innovation-for example, if it is the case that firms serving more demanding markets (thus, whose certifications are required by customers) tend also to be more innovative. Table A2 in Appendix. Standard errors in parentheses. Significance levels: * p<0.10, ** p<0.05, *** p<0.01.
Source: Authors' calculations based on the SME survey data (CIEM et al 2016) .
The drivers of labour productivity
The results of the productivity equation are reported in Table 5 . The first four columns present the pooled OLS and fixed-effect estimations for unbalanced and balanced samples. Column (1) shows a significant positive impact of standards on productivity when only technological innovation, core observable firm characteristics, and time effects are controlled for. Additional control variables introduced in column (2) only slightly reduce the coefficient size, which remains the same in the OLS estimation on the balanced panel shown in column (3). Column (4) presents the results with firm fixed effects, which account for time-invariant unobservable heterogeneity and confirm a significant positive effect of standards, but with a smaller coefficient than in the case of OLS.
Considering the endogeneity related to the adoption of international standard, we assign the causal interpretation only to the IV estimations in columns 5 and 6. As main result, the variable for standard presents a positive and significant coefficient in both pooled 2SLS and fixed effects (FE) models: having an international standard increases the level of labour productivity between approximately 44 per cent (in pooled 2SLS) and 30 per cent (in 2SLS FE, significant at 10 per cent), on average and all else equal. These results support out main hypothesis that firms with an international standard certification present levels of higher labour productivity than non-certified firms. We interpret this as the impact of better managerial practices related to standard implementation, controlling for the eventual independent effect of technological innovation, training, and other more 'conventional' drivers of labour productivity (such as labour, capitallabour ratio and firm age), among others.
In the IV estimations, the coefficients for international standard are larger than in the pooled OLS and fixed effects estimations, suggesting the presence of a downward bias in the non-IV estimations. Moreover, the results of the 2SLS FE model (column 7) are also not biased by unobserved heterogeneity driven by individual-variant but time-invariant factors. It is also important to note how the unbalanced and balanced panel pooled OLS estimations provide practically the same coefficient for standard and also do not differ much for the other explanatory variables. This offers a further confirmation that the differences in the estimations between pooled and FE models are due to different estimators and not to the type of sample these require.
The null hypotheses that the model is under-identified (Kleibergen-Paap LM test) and that the instruments are weak are both rejected (with p=0.000 in all tests). The values of Kleibergen-Paap Wald F test are larger than the rule-of-thumb value 10, while the values of Cragg-Donald Wald F statistic surpass the Stock-Yogo critical values for weak instruments. Finally, the test for overidentification (Hansen's J) fails to reject the null hypothesis that the instruments are valid, as shown at the bottom of Table 5.
In the 2SLS IV pooled model (column 5), the coefficient of technological innovation is also positive and significant, as are the coefficients of labour and capital-labour ratio. Following the model for the production function presented in section 3, this result suggests the presence of increasing returns to scale of primary inputs (capital and labour), which is not surprising considering the small size of the firms in the sample. The coefficient of firm age is negative and significant. The share of professional workers is significant and positive, reaffirming the importance of qualitative factors in complementing the role of labour as fundamental driver of firm productivity. The effect of technical assistance is also significant (at 5 per cent) and negative. The other control variables are not found to have a significant effect on firm productivity level, including the HH index for market concentration-which is likely to be accounted for by other competition-related factors, such as the controls for sectors. Its sign is negative, which points towards a positive correlation between market competition and performance.
Controlling also for time-invariant unobserved heterogeneity with FE (column 6), firms with a standard certificate, with technological innovation, and a higher capital-labour ratio still enjoy a significantly higher labour productivity level. However, the effects of labour, firm age, and the share of professional workers are no longer significant. In addition, the coefficients of the dummy variables JSC, capacity utilization, and training are not significant. This is not too unexpected: FE models are not very appropriate for assessing the role of variables that change slowly over time with low within-variation, since they tend to level out the effect of these observed quasi-timeinvariant factors. Hence, the positive and significant coefficient of the dummy variable for standard even in the 2SLS FE estimation is an indication of the robustness of our finding about the positive 'direct' and 'net' impact of international certifications on labour productivity levels. Source: Authors' calculations based on the SME survey data (CIEM et al 2016) . Table 6 shows that certification and innovation occur jointly in a large share of firms. Out of all certified firms, 46 per cent in the unbalanced and 53 per cent in the balanced panels reported to have been engaged in innovative activities in the two years prior to the survey. The rate of innovation has slowed down among certified firms since 2011 when 63 per cent of certified firms also reported innovation. The corresponding value in 2015 was 36 per cent. Out of all firms that have innovative outputs, around 12 per cent are certified. Apart from the peak in 2013, the prevalence of certification among the firms that innovate has been around 11 per cent. The strong prevalence of innovation among certified firms could indicate that the effect of standards on productivity could be different depending on the level of innovative activities. Source: Authors' calculations based on the SME survey data (CIEM et al 2016) .
In the specifications shown in Table 5 , innovation may be endogenous with respect to productivity. This forces us to be cautious in analysing its effect, since it cannot really be interpreted as a causal relationship, but is taken as a control variable. Nevertheless, by way of robustness test and to contribute to the debate on the relationship between standard certifications and technological innovation, we compare the productivity between the sub-samples of innovators versus non-innovators. Results for the pooled OLS and 2SLS (applying the same instruments used in the IV estimations reported in Table 5 ) are shown in Table 7 . The first two columns in Table 7 are for reference, since they report the OLS and 2SLS models for the whole unbalanced panel (repeating columns 2 and 5 from Table 5 ).
While the magnitude of the significant and positive coefficients for standard does not differ much across the different samples in the pooled OLS models (odd columns), the comparison of the first row of the 2SLS models (columns 4 and 6) reveals a very different story for innovative firms: with a technological innovation, certified firms can enjoy a 'productivity bonus' equivalent to a 69 per cent higher productivity level, as compared to innovating but non-certified firms. The same 'bonus' is reduced to 25 per cent for non-innovating firms (significant at 10 per cent). Given the fact that the firms implementing a technological innovation correspond to less than 30 per cent of the total unbalanced sample, this result is particularly strong, suggesting that the magnitude and significance of the effect of standard found in the total sample (column 2 in Table 7 ) may be in large part driven by the sub-sample of innovative firms.
In Table A3 in the Appendix, we repeat the exercise of comparing the productivity between innovators and non-innovators but, instead of using sales per employee, we measure labour productivity as value added per employee. The positive effect of standards is in this case observable only for innovators and the magnitude of the effect (38 per cent) is smaller than in the case of sales per employee. Source: Authors' calculations based on the SME survey data (CIEM et al 2016) .
Discussion
The results presented provide new and original micro-evidence on firm performance in the context of a developing or emerging economy. The originality and novelty of our findings stem from various sources. First, this is one of the first studies showing sound empirical evidence of a positive and significant impact of international standard certifications on the labour productivity of Vietnamese SMEs operating in the manufacturing sector. Moreover, relying on a relatively recent body of managerial literature (Bloom et al. 2013) , we directly relate the higher labour productivity of certified firms with the adoption of improved managerial and operational practices implied by standard adherence. We argue that the found significant coefficient for standard provides evidence of a 'direct' and 'net' effect of standard on productivity levels through improved managerial and operational practices, separating it from a possible 'indirect' effect through technological innovation and human resource management.
In fact, international standards being a form of codified knowledge, it is indeed likely that the internal learning processes taking place with the adherence to management standards might favour the development of endogenous capabilities, potentially resulting in more innovation outputs, and, consequently, higher productivity. By including technological innovation in our models, we control also for this additional indirect effect standards may have. Moreover, the effect of standards on human resource management may result in better employment conditions and benefits, including health, safety, and other non-wage benefits. Various studies have indeed documented positive effects of standards on working conditions (Blunch and Castro 2005; Levine and Toffel 2010; Trifković 2015) . Our findings are clearly in line with these studies, which help understand the underlying mechanisms of how labour productivity is raised through standards adherence.
Second, thanks to the availability of panel data, our work goes beyond traditional cross-section analyses, thus addressing one of the main limitations of most existing studies for developing countries. The possibility of implementing estimation techniques accounting for endogeneity issues allows ruling out the eventuality that the impact of standard is driven by unobservable factors that affect, at the same time, the decision of standard adoption and the productivity level (e.g. entrepreneurial ability), or by reverse causality. The coefficients for standard obtained in IVs estimations (both pooled 2SLS and FE) are larger than the ones found in OLS, thus pointing towards a downward bias in the OLS estimation. This could arise if unobserved factors correlate positively with the adoption but negatively with productivity, such as, for example, when firms with weaker managerial capabilities seek to improve their performance through standards (Trifković 2015) . This is consistent with the finding that firms in developing countries tend to be generally poorly managed Van Reenen 2007, 2010; Bloom et al. 2013) , and that the adoption of an international management standard could actually help them upgrade their managerial and operational procedures and ultimately their productivity, especially since surrounding firms are also badly managed and thus cannot represent any better model.
Third, even if this work does not aim to investigate the impacts of standard on innovation outputs, we propose a tentative analysis of this relationship by estimating the productivity equation over split samples of innovators and non-innovators (Tables 7 and A3 ). The larger positive and significant effect of standards found for innovators leads us to argue that some unobservable factors associated with technological innovation may reinforce the positive effect of standard on productivity. Our results seem to suggest that, even controlling for their skills and human capital, innovative firms may be able to better implement the managerial and operational improvements required by standard adherence, thus obtaining more advantages in terms of efficiency gains than non-innovating certified firms.
Finally, the analysis of the first-stage equation (Table 4 ) also provides some additional indications about which factors may affect standard adoption among Vietnamese SMEs. In general, our results are consistent with the literature on the cost of adopting and implementing an international standard certification (Kaplinsky 2010) . The positive effects of capital (only in the 2SLS pooled model) and of firm size seem to point towards this direction, with the wealthiest and larger firms being better able to bear the costs of getting a certificate. Also the significant positive effect of the variable for government technical assistance may serve to support this argument further. Different to most of the empirical literature on standard adoption, we do not find a significant effect of firm age. However, the sign of age in pooled models shows a positive correlation between age and standard, which may again indicate that younger firms-which typically face the so-called 'liability of newness'-are less likely to dispose of sufficient resources to adopt and implement an international standard.
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Concluding remarks
This work presents original findings on the effects of the adherence to international management standards on firm productivity in the Vietnamese manufacturing sector. Besides contributing to enrich the relevant empirical literature, these findings may have some relevant implications for the performance of micro, small, and medium enterprises in the Vietnamese manufacturing sector. Viet Nam's manufacturing sector bears contemporary similarities to a large number of developing countries, which makes the findings highly relevant for other regional and extra-regional stakeholders.
By providing new evidence on the impact of international certifications on productivity at the micro level, our results further support the argument that 'stimulating adherence to world standards may be important component in industrial policy' (Goedhuys and Mohnen 2017:13) , especially in the attempt to move forward from capital-intensive growth strategies, such as could be the case for Viet Nam and for other Asian emerging economies. Moreover, our work also suggests that targeting support towards innovative firms in applying and obtaining certifications may provide a larger contribution to raising productivity, given the fact that these firms seem to benefit relatively more from standard adherence.
The design and implementation of policy interventions aimed at fostering certification should also take into account the empirical evidence regarding what makes it more likely for a firm to be certified. In this respect, our results are consistent with many studies on adoption, agreeing on the fact that the cost of standards still represents a relevant barrier, especially for SMEs. Facilitating certification by lowering its direct and indirect costs may be an effective tool to foster productivity among micro and small enterprises. However, these initiatives should go beyond sole financial support and include interventions aiming at informing about the benefits of certification standards and about how to successfully apply for them.
We are aware of the limitations of this work, as well as of the possible areas for future research arising from trying to overcome these same limitations. Some limitations are related to variables construction and availability. Given the majority of micro firms in our sample, the use of labour productivity as sales per employee could generate to an overestimation of the performance of very small firms with respect to small ones. A way to test our analysis would be to use other performance indicators as dependent variable, such as sales or employment growth. Moreover, the limited information on the year of certification does not allow us to control for when the standard has been obtained over time, which could help improve the interpretation of our results and sharpen the analysis on the relationship between innovation, standards, and productivity.
We also acknowledge that the proposed comparison of the effect of standard certification for innovating and non-innovating firms does not allow us to properly disentangle the mechanisms through which their relationship affects productivity. Further empirical research would be needed to shed more light on the interplay between these two factors and their ultimate effect on firm productivity. Finally, like most of the existing empirical studies, we concentrate on the family of international management standards, mainly ISO 9001 (and, to a lesser extent, ISO 14001). Future studies could distinguish and estimate the effect of different types of standards, for example product standards and environmental regulations, and also take into account that domestic and local standards may matter even more for SMEs or serve as an intermediate step to acquire knowledge on world class practice in management of production processes. Source: Authors' calculations based on the SME survey data (CIEM et al 2016) . Source: Authors' calculations based on the SME survey data (CIEM et al 2016) .
